The opposing effects of lipopolysaccharide on the antitumor therapeutic efficacy of DNA vaccine.
DNA vaccine represents a novel method to elicit immunity against infectious disease. Lipopolysaccharide (LPS) copurified with plasmid DNA may affect therapeutic efficacy and immunological response. We aimed to study the effect of LPS on the therapeutic efficacy of HER-2/neu DNA vaccine in a mouse tumor animal model. Plasmid DNA purified from commercial EndoFree plasmid purification kits functioned as a better therapeutic DNA vaccine than that purified from Non-EndoFree purification kit, which contains >or=0.5 microg LPS per 100 mg DNA plasmid. To further investigate the effect of LPS on the therapeutic efficacy of DNA vaccine, increasing amount of LPS was added to endotoxin-free plasmid DNA, and inoculated on mice with established tumors. One mug of LPS significantly attenuated the therapeutic effect of neu DNA vaccine and increased Th2 immune responses bias with interleukin-4 cytokine production. In contrast, high amount (100 microg) of LPS enhanced the therapeutic efficacy of neu DNA vaccine with an increase of cytotoxic T lymphocyte response and Th1 immune response. The effect of LPS on DNA vaccine was diminished when the tumor was grown in toll-like receptor 4 (TLR4)-mutant C3H/HeJ mice. Our results indicate that variation in the LPS doses exerts opposing effects on the therapeutic efficacy of DNA vaccine, and the observed effect is TLR4 dependent.